Osmotic drug delivery using swellable-core technology.
Swellable-core technology (SCT) formulations that used osmotic pressure and polymer swelling to deliver drugs to the GI tract in a reliable and reproducible manner were studied. The SCT formulations consisted of a core tablet containing the drug and a water-swellable component, and one or more delivery ports. The in vitro and in vivo performance of two model drugs, tenidap and sildenafil, formulated in four different SCT core configurations: homogeneous-core (single layer), tablet-in-tablet (TNT), bilayer, and trilayer core, were evaluated. In vitro dissolution studies showed that the drug-release rate was relatively independent of the core configuration but the extent of release was somewhat lower for the homogeneous-core formulation, particularly under non-sink conditions. The drug-release rate was slower with increasing coating thickness and decreasing coating permeability, and was relatively independent of the drug loading and the number and size of the delivery ports. The drug-release rates were similar for the two model drugs despite significant differences in their physicochemical properties. Tablet-recovery and pharmacokinetic studies conducted in beagle dogs showed that the in vivo release of drug from SCT formulations was comparable to the in vitro drug release.